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DETAILED ACTION 



Claim Objections 

Claim 8 is objected to because of the following informalities: there is no 
antecedent basis for "the voltage shift-down mechanism". It appears that claim 8 should 
depend from claim 4 instead of claim 2. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5, 15-17 and 19-21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lo et al. (US 6,046,646), hereinafter Lo (of record). 

Regarding claims 1-5, and 15-17, lines 8-15 of column 3, lines 1-11 of column 6, 
and Fig. 6 of Lo show a method for reducing EMI in a spread spectrum clock generation 
PLL circuit (as mentioned in the abstract) comprising: a voltage controlled oscillator 
(VCO) [324] that includes an input [317] coupled to a voltage control node [input to 
VCO] and an output [326] for generating a spread spectrum clock signal [Fvco] with a 
frequency which is proportional to the input control voltage and a VCO input voltage 
modulation mechanism [330'] coupled to the input voltage control node for modulating 
the voltage at the control node by including in the voltage modulation mechanism: a 
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voltage shift-up mechanism [334'] for pulling up the voltage at the VCO input node by 
injecting current into that node, wherein the modulation mechanism generates a shift-up 
control signal [triangular input directly to left of switch to engage 334'] to input to the 
shift-up mechanism and a shift-up control enable signal [346] to input to the shift-up 
mechanism; and similarly , a voltage shift-down mechanism [336'] for pulling down the 
voltage at the VCO input node by drawing current from that node, wherein the 
modulation mechanism generates a shift-down control signal [triangular input directly to 
left of switch to engage 336'] to input to the shift-down mechanism and a shift-down 
control enable signal [348] to input to the shift-down mechanism. 

Regarding claims 19-20, Fig. 6 of Lo shows the method of claim 15 and the 
circuit of claim 1 respectively, further comprising a P-counter [feedback divider 'divide 
by N' 328] that includes an input coupled to the VCO [324], a register for storing a single 
P value [single flip-flop inherently in device 328] and an output [310]; a Q-counter 
[reference divider 'divide by M' 304] that includes an input [302] for receiving a 
reference frequency [F re f] and an output [306]; a phase detector [308] that includes a 
first input [306] coupled to the output of the Q counter and a second input [310] coupled 
to the output of the P counter and an output ["UP"] for generating a control signal [317]; 
a charge pump [312] coupled to the phase detector for receiving the control signal and 
selectively charging and discharging the voltage control node based on the control 
signal; and a loop filter [318]. 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6-9 and 1 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lo (of record) in view of Ma (US 2002/0075050 A1). 

Regarding claims 6-7, Lo shows the circuit of claim 2 showing a voltage shift-up 
current source but does not specifically show, "wherein the voltage shift-up mechanism 
includes a first transistor having a drain electrode coupled to a first predetermined 
voltage, a source electrode, and a gate electrode for receiving a first shift-up control 
signal; a second transistor having a drain electrode coupled to the source electrode of 
the first transistor, a source electrode coupled to the VCO input voltage node, and a 
gate electrode for receiving a shift-up control enable signal; a plurality of transistors 
coupled in parallel to the first transistor; wherein each transistor includes a drain 
electrode that is coupled to the first predetermined voltage, a source electrode that is 
coupled to the drain electrode of the second transistor, and a gate electrode for 
receiving a corresponding shift-up control signal". 

However, paragraphs 54 and 55 and Figs. 2, 3 and 8 (with reference numerals of 
Fig. 8) of Ma show a charge-pump circuit for use in a duty-cycle regulator including a 
voltage shift-up mechanism [PUMP 1] including a first transistor [PMOS transistor 
having signal 'EN_SNK_0-' applied to its base] having a drain electrode coupled to a 
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first predetermined voltage [V D d], a source electrode and a gate electrode for receiving 
a first shift-up control signal [EN_SNK_0-]; 

a second transistor [any of the 3 PMOS transistors directly adjacent 'PUMP 1' 
and applied to the gate an external current reference] having a drain electrode coupled 
to the source electrode of the first transistor, a gate electrode for receiving a shift-up 
control enable signal [external signal applied to the gate of second transistor]; a plurality 
of transistors [other two transistors shown with the same external signal applied to their 
gates] coupled in parallel to the first transistor wherein each transistor includes a drain 
electrode that is coupled to the first predetermined voltage, a source electrode that is 
coupled to the drain electrode of the second transistor, and a gate electrode for 
receiving a corresponding shift-up control signal. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the voltage shift-up mechanism in the circuit of Lo by 
including the weighted current-sourcing arrangement noted in Ma for the purpose of 
having finer control for raising the voltage at the input of the VCO of Lo in the oscillator 
loop, thereby more finely tuning the oscillation frequency. 

Regarding claims 8-9, Lo shows the circuit of claim 4, showing a voltage shift- 
down current source but does not specifically show, "wherein the voltage shift-down 
mechanism includes a first transistor having a drain electrode coupled to the VCO input 
voltage node, a source electrode, and a gate electrode for receiving a shift-down control 
enable signal; a second transistor having a drain electrode coupled to the source 
electrode of the first transistor, a source electrode coupled to a second predetermined 
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voltage, and a gate electrode for receiving a shift-down control signal; a plurality of 
transistors coupled in parallel to the second transistor; wherein each transistor includes 
a drain electrode that is coupled to the source of the first transistor, a source electrode 
that is coupled to the second predetermined voltage, and a gate electrode for receiving 
a corresponding shift-down control signal". 

However, paragraphs 54 and 55 and Figs. 2, 3 and 8 (with reference numerals of 
Fig. 8) of Ma show a charge-pump circuit for use in a duty-cycle regulator including a 
voltage shift-up mechanism [PUMP 2] including a first transistor [NMOS transistor 
having signal 'EN_SRC_0' applied to its base] having a drain electrode coupled to a first 
predetermined voltage [ground], a source electrode and a gate electrode for receiving a 
first shift-down control signal [EN_SRC_0]; 

a second transistor [any of the 3 NMOS transistors directly adjacent 'PUMP 2' 
and applied to the gate an external current reference] having a drain electrode coupled 
to the source electrode of the first transistor, a gate electrode for receiving a shift-down 
control enable signal [external signal applied to the gate of second transistor]; a plurality 
of transistors [other two transistors shown with the same external signal applied to their 
gates] coupled in parallel to the first transistor wherein each transistor includes a drain 
electrode that is coupled to the first predetermined voltage, a source electrode that is 
coupled to the drain electrode of the second transistor, and a gate electrode for 
receiving a corresponding shift-down control signal. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the voltage shift-down mechanism in the circuit of Lo by 
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including the weighted current-sourcing arrangement noted in Ma for the purpose of 
having finer control for lowering the voltage at the input of the VCO of Lo in the oscillator 
loop, thereby more finely tuning the oscillation frequency. 

Regarding claims 11-12, 14 and 21, the device of Lo in view of Ma shows the 
circuit of claims 1 and 5 respectively, wherein the phase locked loop (PLL) modulation 
control circuit includes a plurality of programmable delay cells (PDCs) [transistors with 
their gates fed with signals 'EN_SNK_0-* - 'EN_SNK_2-' and 'EN_SRC_0' - 
'EN_SRC_2'] for generating the shift-up control signals and the shift-down control 
signals; wherein the time delay (Delta(t)) of the delay cells is based on the modulation 
frequency and the number of modulation bits; wherein the delay cells are implemented 
as one of software and hardware." 

Regarding claim 13, Lo in view of Ma discloses the circuit of claim 12, but does 
not specifically mention "wherein the time delay of the delay cells are also determined 
by stability considerations for the PLL and the VCO characterization." However, it is 
inherent that the time delay constants of any components put into a phase locked 
feedback loop will always need to be subject to stability considerations in the loop as a 
whole in order for the loop to function as an oscillator. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lo in 
view of Chang (US 6,606,005) (both of record). 

Regarding claim 10, Lo shows the circuit of claim 1 except being, "integrated in 
one of personal computers (PCs), computing devices, computer peripherals, office 



Application/Control Number: 10/820,691 Page 8 

Art Unit: 2817 

equipment, printers, network equipment, and other electronic applications where EMI 
reduction is needed". 

However, lines 13-23 in column 1 of Chang teach spreading the spectrum of a 
clock generator on the motherboard of a computer in order to reduce EMI. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the spread spectrum clock generator as taught by Lo on 
a computer motherboard in order to reduce noise generated by a traditional clock as 
taught by Chang. 

Response to Arguments 

Applicant's arguments regarding claims 1-5, 15-17 and 19-20 filed 11/11/2005 
have been fully considered but they are not persuasive. It is inherent that for the 
modulation mechanism 330' in Fig. 6 of Lo to function, it must provide control signals to 
charge pump 332' to provide current to charge capacitor 320 in loop filter 318. Clearly, 
the modulation voltage at node 344 is coupled to VCO input node 317 through resistor 
319 and will likewise provide a modulation voltage at node 317 via the voltage drop 
across resistor 319. 

Applicant's arguments regarding the elements in Chang and Tiede, with respect 
to the rejection(s) of claim(s) 6-9 and 11-14 under 35 USC § 103 have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of Ma 
(US 2002/0075050 A1). 
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In response to applicant's argument that the examinees conclusion of 
obviousness is based upon improper hindsight reasoning (combination of references 
under 35 USC § 103 to reject claims 6-9 and 11-14), it must be recognized that any 
judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Although the detailed charge pump arrangement claimed in claims 6-9 and 11-14 
are not expressly disclosed in Lo, a generic charge pump circuit is shown. It is noted 
that any charge pump may be used that performs the voltage shift-up and shift-down 
functions as claimed. Thus, there is suggestion to combine the reference of Ma with the 
reference of Lo. 

It is acknowledged and appreciated that informalities have been corrected in 
claim 11 however, objection to claim 8 still stands, as claim 8 depends on claim 2, but 
refers to the voltage shift-down mechanism, rather than the voltage shift-up mechanism. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. 
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Non-Patent literature document "Charge-Pump Phase-Lock Loops" by Floyd 
M. Gardner - IEEE Transactions on Communication, Vol. Com-28, No. 11 November 
1980. 
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